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With local authorities thro u g h-
out the developed world facing
i n c reasing levels of congestion,

and with less reliable petrol tax re v-
enues under threat for a variety of re a-
sons, the hunt is on for effective ways
to limit traffic growth and raise money
for transport improvements. In theory,
the ‘best’ solution is to charge mo-
torists for the congestion they cause.
This provides a double impact. Firstly,
it prices some motorists out of their
cars, or at least encourages them to
drive in a less sensitive area; secondly,
it raises revenue that can be spent on
i m p roving transport alternatives – a
win-win situation for politicians, plan-
ners and the public. 

But in practice, this is not how ro a d
user charging is perceived. Instead, pol-
icy makers have tended to shy away
f rom implementing such a contro v e r-
sial and even unpopular ‘solution’ in
all but a very few cases. Thus Mayor
Ken Livingstone’s pricing proposal for
central London is very much an experi-
ment, not only as to whether the
scheme will technically work, but also
in how to convince the public that the
idea is a good one.

THE SAN DIEGO HOT
FA C I L I T Y

One of these relatively few examples of
congestion charging in action that has
not only overcome this political and
public resistance, but turned it into
s u p p o rt, is the High Occupancy To l l
(HOT) lane facility in San Diego, Cali-
f o rn i a .

Originally opened in 1988 as a High
Occupancy Vehicle lane to buses, van
pools and two-person carpools by Cal-
trans, the California Department of
Tr a n s p o rtation, the two-lane expre s s-
way is unusual in that users are physi-

cally separated from the general pur-
pose lanes by concrete barriers. In addi-
tion, drivers can only enter and exit the
lanes at a single point in each dire c-
tion, with access controlled through a
ramp metering system - which also
gives priority to high occupancy vehi-
cles. The HOT lanes currently run for
eight miles in the median of Interstate
15 between State Route 56 and State
Route 56 to the north of San Diego,
C a l i f o rnia, and are reversible. The lanes
operate in the peak-flow direction - i.e.
n o rth to south in the morning and
south to north in the evening, and are
managed by contractor Tr a n s C o re .
Such a configuration proved ideal
when in December 1996 the site be-
came a demonstration project for the
High Occupancy Toll lane concept.

The proposal that single occupancy
vehicles (SOVs) be allowed to enter the
lanes on payment of a toll was actually
first suggested in 1991, as only 50% of
the two lanes’ capacity was being used
while adjacent general-purpose lanes
w e re experiencing severe congestion
during peak periods. Local councillor
and member of the San Diego Metro-
politan Transit Development Board ,
Jan Goldsmith, thus suggested charg-
ing a toll on a section of the HOV lane
to fill up excess capacity. Revenue
raised from this could then be spent on
i m p rovements to public transport ser-
vices between his district and Down-
town San Diego. Now an Assemblyman
in the California State Legislature ,
Goldsmith has not yet seen his hoped
for extension to the city’s light rail sys-
tem, although the money has led to an
i m p roved express bus service. Intere s t-
i n g l y, buses operating on this serv i c e
a re painted red (like the light rail vehi-
cles and unlike the local buses), osten-
sibly to pre p a re drivers for the sight of
red LRVs in the future .

In the event, the project only se-

c u red funding at the second time of
asking in 1995. Eight million dollars
was initially put up by the Federal
Highway Administration (FHWA )
under the Congestion Pricing Pilot Pro-
gram of the 1991 Intermodal Surf a c e
Tr a n s p o rtation Efficiency Act (ISTEA)
for a three year experimental project to
d e t e rmine how drivers reacted to being
c h a rged on a per trip basis. In addition,
the San Diego Association of Govern-
ments (SANDAG) contributed $2m,
and the Federal Transit Administration
$230,000. In the autumn of 1999 the
experiment was extended until 2002
by California State Bill 252, and State
Bill 313 of 2001 seeks to remove this
time limit altogether. 

HOW THE TOLLING
W O R K S

I n i t i a l l y, a very simple payment system
was used, with users paying $50 for a
windshield permit that was valid for a
month. This was superseded in Marc h
1998 by the FasTrak system which
c h a rges users on a per-trip basis, with
fees deducted from a pre-paid account.
This is made possible by the use of
transponders which single occupancy
vehicles are re q u i red to have attached
to their windscreens with a Ve l c ro strip,
in order to aid enforcement, by the
time they pass under the toll gantry
which is located roughly midway along
the facility. 

To join the scheme, a $40 deposit is
re q u i red to obtain a transponder, al-
though this fee is waived for cre d i t - c a rd
account holders. Billing for tolls is
q u a rt e r l y. Cash and cheque account
holders must maintain a minimum ac-
count balance of $20, after which a re-
quest for a minimum $50 cheque or
money order replenishment is sent. For
c redit card holders the account is re-
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plenished automatically when the bal-
ance falls to $10.

As drivers approach the HOT lane,
variable message signs advise them of
the toll to use the lanes. The level of
this toll depends on how much spare
capacity is available in the HOV lane,
and varies from 50 cents to $4 in nor-
mal circ u m s t a n c e s1, with drivers pay-
ing more the busier the lanes2. The toll
is calculated in this way in order to
c o n f o rm to California law, which re-
q u i res that express lanes must be fre e
flowing at all times, although this
means drivers may elect to pay when
the general purpose lanes are clear. To
o v e rcome this, signs providing infor-
mation on the level of congestion in
the general purpose lanes were briefly
c o n s i d e red, but rejected. This was be-
cause users actually perceive the time
savings of the HOT lane to be far
g reater than they actually are, a mis-
conception thought worth maintain-
ing. 

This system produced a problem of
how to exempt cars with two or more
people from the toll. The solution is
that users are issued with a silver static
bag into which they put the transpon-
d e r. The potential abuse of such a sim-
ple arrangement is addressed by the en-
f o rcement method.

E N F O R C E M E N T

Given that vehicles can legally use the
lane by paying the toll or by carry i n g
m o re than one person, enforcing the
lanes has been a challenge. Several
methods have been tried, including
i n f r a - red and video. In practice, the
most reliable method has proved to be
visual identification of offenders by the
C a l i f o rnia Highway Patrol. This is cou-
pled with the use of an electronic mon-
itor by CHP officers to tell if a vehicle
occupied only by the driver is a quali-
fied motorist who has paid the toll.
CHP officers sign up for overtime to en-
f o rce the HOT lane. 

Penalties for offenders are strict. First
o ffences lead to a fine of $271, second
o ffences double that, and if caught a
t h i rd time drivers lose their license. Per-
haps as a consequence, compliance fig-
u res are good - surveys show that only
2-5% of ineligible drivers violate the
lanes. 

P E R F O R M A N C E

Since the demonstration project
began in December 1996, the number
of daily carpools using the Express
Lanes has increased from 7,700 to

13,500, and overall daily traffic on the
lanes has grown from 9,400 to 17,500
vehicles per day. Approximately 25%
(4,000) of the daily users are SOV fee-
paying customers. Seventeen thou-
sand transponders have been issued
following the introduction of the Fas-
Trak pay-per-trip element of the
scheme in March 1998. 

Around $430,000 of the annual
$1.6m toll revenue covers operating
costs, and $60,000 pays the California
Highway Patrol to enforce the lanes.
State law requires the remaining
money to be spent on developing the
express lanes and improving the pub-
lic transport service along the corri-
dor, specifically, the express bus ser-
vice known as the Inland Breeze
which began operating in November
1997.

Use of the bus service has been
lower than originally predicted, al-
though it has been steadily growing.

On average, 619 riders per day used
the service in the first six months of
2000, compared with 495 riders per
day throughout 1999. Perhaps surpris-
ingly, most of the trips have been
made in the reverse commute direc-
tion.

Actual time savings average around
eight minutes, but are perceived as
being closer to half an hour. This
could be due to drivers placing a high
value on the reliability and stress free
nature offered by ‘guaranteed’ free-
flow driving conditions versus an un-
certain amount of time spent in con-
gested and potentially stressful cir-
cumstances. It is also likely that
drivers factor in this reliability when
deciding when to leave home. Re-
search has shown that many drivers
actually decide to use the lanes before
they leave home, enabling to spend
an extra half an hour or so before they
set off on their journey. Thus in prac-

As drivers
a p p roach the
HOT lane variable
message signs
advise of the toll
to use the lane.

S e v e n t e e n
t h o u s a n d
t r a n s p o n d e r s
have been issue
following the
i n t roduction of
the pay-by-trip
scheme in Marc h
1 9 9 8 .
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tice the time savings to users is greater
than that simply achieved by the ex-
press lanes alone.

Overall, the facility has proved pop-
ular with users, while non-users are
ambivalent. One reason is that in
using the facility, drivers actually have
a choice of whether to share their car,
whether to pay the toll, or whether to
sit in the congested general purpose
lanes. While initially there were con-
cerns that the lanes would become
‘Lexus Lanes’ - i.e. only used by the
rich - this has not been borne out in
practice. The majority of drivers use
the lanes occasionally, and with the
toll money being very clearly ear-
marked to improve public transport
between areas along the corridor and
downtown San Diego, the majority of
those asked now think the scheme is
fair.

Advocates of HOV lanes too are
happy, as HOV lanes running at ca-
pacity makes calls for their removal re-
dundant.

FUTURE DIRECTION

Should the facility receive the neces-
sary funding – around $100m is re-
quired – and political support, the
goal is to expand the current facility
by increasing the number of managed
lanes and by increasing the overall
length, while the number of access
and exit ramps is also to be increased.
Currently, average daily traffic flow
(ADT) is 170,000 to 295,000 vehicles,

with daily commuter delays ranging
from 30-45 minutes. Interstate 15 is
also susceptible to additional delays
during bad weather, incidents or spe-
cial events, due to a lack of any paral-
lel routes. By 2015 under a ‘business as
usual’ scenario with increased devel-
opment along the corridor – forecasts
suggest one million extra people will
live in San Diego by 2020 – volumes of
350,000 ADT, and 80-120 minute de-
lays are predicted. 

This project is to be conducted in
three phases, although the order of
these has yet to be decided. Essen-
tially, it is intended to:
● extend the lanes to the north to Es-
condido, increasing the total length of
the Managed Lanes to 20 miles; 
● increase the number of HOT lanes
from two to four, by converting one of
the four general purpose lanes in each
direction. Movable barrier technology
would then be used to provide three
lanes for peak traffic, and one lane for
off-peak for the existing lanes; and 
● increase the number of HOT lanes
from two to four, using a movable bar-
rier system to generate three lanes for
peak traffic, and one lane for off-peak
for the newly extended section.

In line with the modifications to
the managed lanes, the partners are
seeking to develop a Bus Rapid Transit
system along the corridor. This system
is intended to deliver rail service qual-
ity to the passenger with bus flexibil-
ity to the operator – staged construc-
tion being a particularly important at-
tribute in this regard – and would see
five Bus Rapid Transit interchange sta-
tions and park-and-ride sites located
very close to access/exit ramps along
the route.

More strategically, SANDAG is seek-
ing to update its HOV and managed
lane plan for the region and integrate
it with the needs of the public trans-
port network.

LESSONS FROM SAN
DIEGO

There are several crucial lessons that
can be drawn from the project. 

Crucially, drivers are offered a gen-
uine and informed choice – they can
use the general purpose lanes for free
with the likelihood of being delayed,
or else they can pay but enjoy a hassle
free and predictable journey time.
This is a major factor missing from
area charging schemes.

Revenue from the project is very
clearly hypothecated to paying for im-
proved public transport along the cor-
ridor – offering drivers an alternative

and releasing some road space to the
benefit of everyone else.

One key reason that the scheme was
implemented in the first place, and
why it has lasted as long as it has been
the presence of a political champion
from the scheme’s conception at a
local level through its survival and
eventual acceptance at the State As-
sembly level. 

The project was introduced in stages
as the technology developed – from
monthly pass to pay per trip – allow-
ing drivers to adjust. Drivers were also
kept well informed by a special
newsletter, detailing what and why
changes were being made.

The project was, and still is, very
simple, with only one access and exit
ramp. Designers of the scheme are not
yet sure how the charging structure
might work. No decision has yet been
made as to whether drivers would pay
for the time spent or distance travelled
in the lanes, or if there would be a flat
fee dependent on the capacity of the
lane as at present.

SO HOW MIGHT SUCH A
SCHEME WORK
ELSEWHERE?

With the success of the HOT scheme,
the concept of paying to travel on toll
roads is slowly becoming more ac-
cepted across California. FasTrak
transponders can now be used to pay
for trips on several routes including
the San Joaquin Hills Transportation
Corridor (SR 73), Foothill Toll Road
(SR 241), Eastern Toll Road (SR241),
the 91 Express Lanes, and the Golden
Gate Bridge in San Francisco.

In terms of transferability to Britain,
perhaps the striking result from the
San Diego case, is that Californians at
least, are now willing to pay for using
highways. This, despite the huge pres-
sure in the United States against urban
road pricing, parking charges or in-
creases to the price of petrol.

By contrast in Britain, the opposite
seems to be true. While the idea of
paying to use motorways has pro-
voked massive hostility – for example
the controversy engendered by the
Birmingham Northern Relief Road -
Londoners are largely resigned to the
reality of the Congestion Charge. This
is no mean achievement, and is
largely due to London Mayor Ken Liv-
ingstone applying some of the princi-
ples of political leadership, public con-
sultation, promised use of the revenue
etc., applied in the San Diego case.
However, would this have been
achievable had the transport situation

An express bus
s e rvice, known as
the Inland
B reeze, operates
along the
c o rr i d o r.  Use of
the service is
g rowing steadily
a l t h o u g h ,
s u r p r i s i n g l y, most
of the trips have
been made in the
reverse commute
d i re c t i o n .
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in London not been in desperate crisis? 
Extending road user charging to

other towns and cities may require the
flexibility of adopting different
schemes that can offer a different
package of benefits and conditions. As
yet, San Diego-style two-lane HOT ex-
pressways in the centre of motorways
is one option that has not received
much attention in Britain, although it
could be a useful way of realising the
benefits of motorway congestion
charging in a politically acceptable
way. Such a scheme implemented on
motorways into London or Birming-
ham for example, would increase peak
capacity by encouraging people to car
share and travel by bus and coach. It
would also raise revenue to help sub-
sidise the improvements, and may
well relieve some of the capacity prob-
lems on the commuter rail services. 
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Notes

1. As of July 2001, the maximum $8
c h a rge has been introduced only once,
when there was a severe accident in the

general purpose lane the day before the
Thanksgiving Holiday on 24th November
1 9 9 9 .
2. The traffic flow in the express lanes is
m e a s u red using loop detectors in six
minute counts. The toll is then calculated
using an average of two six minute counts,
which is displayed on the entry sign to the
lanes. A delay function in the algorithm
then ensures that the toll the motorist sees
on the sign and the amount the motorist is
c h a rged at the gantry are the same.

The most
e ffective method
of enforc e m e n t
has proved to be
v i s u a l
identification of
o ffenders by the
C a l i f o rn i a
Highway Patro l .
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